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Electroacoustic devices for expanding the sonic palette of the trombone are few in 
number, and all of these devices exhibit certain problems or drawbacks. While successful 
examples of valve and keyed instruments exist, such as the Electronic Valve Instrument (EVI) 
and the Electronic Wind Instrument (EWI), creating a trombone specifically to be used with 
electronics has proven to be more difficult. One reason is, when changing the slide position into 
data that could be effectively used for electronics, the slide on the trombone created a problem. 
This is not to say that attempts have not been made. For example, magnets and lasers have been 
attached to the trombone slide to create data that a computer could convert to sounds; however, 
that equipment was heavy and a trombone slide needs to be light and agile to be effective. To 
address these issues, players have adopted workarounds such a microphones and powered 
practice mutes plugged into guitar or bass pedals that seem to be effective on the surface but 
problems exist related to the natural loudness of the instrument, microphone bleed, and adverse 
effects on intonation. These drawbacks highlighted a gap between the acoustic and electronic 
trombone worlds that needed to be addressed. In this paper, I discuss the conception, 
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CHAPTER 1: INTRODUCTION 
 
Despite the existence of electronic valve and keyed instruments, such as the Electronic 
Valve Instrument (EVI) and the Electronic Wind Instrument (EWI), no such creations with the 
trombone have been successful and the methods have proved to be ineffective. For example, 
when changing the slide position into data that could be effectively used for electronics, the slide 
on the trombone created problems. While attempts such as attaching magnets and lasers to the 
trombone slide to create data that a computer could convert to sounds have been attempted, the 
equipment was too heavy and hampered performance. In addition, magnets and lasers are 
ineffective if a player wants to use guitar or bass pedals to color the sound rather than a computer 
or synthesizer driven by MIDI (Musical Instrument Digital Interface)1. Both magnets and lasers 
need to have their information digitally processed and, rather than using a simpler pickup of the 
acoustic sound with either a microphone or a piezo pickup, add more equipment. Although 
players have adopted workarounds that seem somewhat effective on the surface, there is still a 
gap between the acoustic and electronic trombone worlds that needed to be addressed.  
The conception of the InfiniSphere—the first acoustic trombone built specifically for use 
with electronics—was born of this need for a viable electronic trombone. Significant time was 
devoted to researching past failures and successes for incorporating electronics with acoustic 
brass instruments. I found my own explorations in electronics to be lacking, so I decided to learn 
about key musicians who explored this path. The more I studied, the more I saw a gap in 
                                               
1According to David Burnand (2001), MIDI is defined as “A hardware and software standard established in 1983 for 
the communication of musical data between devices such as synthesizers, drum machines and computers” (para. 1). 
 2 
effectively applying electronics to the trombone. There were excellent players using electronics 
in their own playing, but there always seemed to be a shortcoming in the application that either 
partially or completely led the player away from electronics. I decided to take a deeper look at 
these shortcomings to try to find a way to fix these issues with current technology. The 
culmination of that work was the InfiniSphere.  
I briefly discuss the history of electronics with brass instruments in Chapter 2. In Chapter 
3, I elaborate on the research and development of the InfiniSphere. Chapter 4 looks at the process 
of learning to play the InfiniSphere and Chapter 5 explores some possibilities for the future of 
the instrument. 
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CHAPTER 2: BRIEF HISTORY OF ELECTRONICS WITH ACOUSTIC BRASS 
INSTRUMENTS 
 
The development of a broad framework of incremental knowledge passed down from 
previous musicians as they explored using electronics with brass instruments was important for 
this work and made it much easier to devise unique solutions for implementation. This chapter 
highlights some of the important musicians, steps, and technological innovations in the brass 
world. This chapter will also provide clearer insight into the development of the InfiniSphere. 
Early Uses of Electroacoustic Brass Instruments 
Though using electronics with brass instruments could be considered novel, it has been in 
use for decades. In the late 1960s, a new effect was used called the Varitone. According to 
McBride and Bryant (2001), the Varitone was a “cellular microphone and control box, an 
electronic system, intended primarily for saxophones, which modified the sound of the 
instrument” (para. 4). The Varitone could take the acoustic sound and create different octaves, 
either higher or lower. In 1967, the Selmer Company gave Clark Terry a Varitone for his 
trumpet, which he used when recording the album, It’s What’s Happenin’ (Terry, 1967). The 
great trombonist, Urbie Green, also used the Varitone to great effect in his 1971 recording of 
“Green Power” (Green, 1971, track A3). Though this was innovative for the time, the variations 
were quite limited and few players kept using this piece of equipment (see Appendix A for a list 
of important recordings in the field of brass with electronics).   
Arguably, the most popular early use of electronics is in Miles Davis’ album, Live-Evil 
(Davis, 1971). In this recording, he used a wah-wah pedal to mimic guitar players of the time 
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who were using effects to change their sounds.2 Davis was particularly enamored with Jimi 
Hendrix and his use of the wah-wah pedal, and he used it during several live performances and 
studio recordings (Gluckin, 2019). Unfortunately, the wah-wah pedal became a bit problematic 
for him. Dave Liebman (as cited in Gluckin, 2019) explains, “It wasn’t a perfect machine for the 
trumpet. There were times when it was a little sketchy as far as its working, but if you listen to 
him without any judgment, it was actually pretty interesting” (para. 10). 
Barcus Berry Pickup 
In 1970, a patent was issued to the Barcus Berry Company for the first pickup system for 
the trumpet (Barcus & Berry, 1970).3 Although developed for trumpet, the Barcus Berry pickup 
could be used on any instrument with a mouthpiece, including brass and woodwind instruments. 
The use of the pickup system allowed a brass player to plug into electronic effects that could 
change their sound during a performance. One great example of this can be heard in J. J. 
Johnson’s (1980b) album, Pinnacles. On the track, “Mr. Clean” (Johnson, 1980a, track B3), he 
used a Gentle Electric Pitch Follower (Gentle Electric, n.d.) that allowed him to create different 
pitches to follow his acoustic sound. The Gentle Electric Pitch Follower created an almost 
“raspy” sound and added quite a bit of variety to the already electronically infused track.  
Though the Barcus Berry pickup opened up many possibilities for the brass player, it also 
presented a few drawbacks. The first issue was the pickup had to be permanently drilled into the 
                                               
2 A wah-wah pedal is an electronic device that “causes the peak response of the filter to sweep up and down in 
frequency to create the ‘wah,’ also known as a ‘spectral glide’” (Beetem Acker, 2016, para. 2). 
3 According Davies (2001), a pickup is “A transducer that converts sound vibrations received directly from a 




player’s mouthpiece, which became problematic if the player wanted to play acoustically and not 
use the electronics (Barcus & Berry, 1970). Because of the drilled-in pickup, players would need 
a second mouthpiece if they wanted to play acoustically without having the pickup attached to 
the mouthpiece. The second issue was players were required to have a large unit that acted as a 
preamplifier to boost signal output before they could plug into any electronics, which limited 
how much a player could move around and added another piece of equipment that could fail. 
Jon Hassell 
In the 1980s, recording studios began to implement more advanced technologies such as 
“digital correction tools and multi effects (software or hardware) to change pitch, time, 
reverberation, and remove unwanted noise” (Pras, Guastavino, & Lavoie, 2013, p. 615). These 
techniques could be applied in the studio, in a live setting, or during postproduction. 
Instrumentalists, such as trumpet player Jon Hassell, used electronic techniques to great effect in 
the mid-1980s. Hassell would play through a microphone using effects such as Eventide’s 
powerful H3000 harmonizer to create interesting chords with the trumpet (Eventide, n.d.c).4 A 
recording of note is his brilliant work with Brian Eno on the album, Fourth World Vol. 1: 
Possible Musics (Hassell & Eno, 1980b). On the track “Chemistry,” his trumpet sounds ambient 
and reverberant and he was able to amplify not only his playing, but the sound of his breath 
through the trumpet (Hassell & Eno, 1980a, track A1). By using the harmonizer, Hassel was able 
to create sounds that had not been heard before. Eventually, he would integrate harmonizers and 
effects, such as delays and reverb, into performance settings, and he continues to perform with 
them today (Eventide, n.d.b). 
                                               
4 The Eventide H3000 was a multi effects processor that could create “effects ranging from full stereo pitch changes, 
delays, reverbs, and more” (H3000, n.d. para. 1). 
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Robin Eubanks 
One of the popular purveyors of trombone and electronics is Robin Eubanks. Known for 
his adept jazz playing, Eubanks began using guitar pedals in his playing from an early age: 
The first music that I enjoyed was R+B, rock and funk. There weren’t too many 
trombones featured in that music. I played in local funk bands in Philly growing up, and I 
wanted to play solos but the limitations that I had playing, when I was younger, led me to 
desiring other sounds. (Eubanks, 1998, para. 6) 
Listening to these different sounds led Eubanks to use guitar effects, such as a wah-wah pedal, 
distortion pedal, and looping pedal, which would allow him to record a section of played music 
and loop that section ad infimum or layer different parts to create his own accompaniment.5 An 
outstanding example of the looping technique can be heard on the song, “Me, Myself, and I” 
(Eubanks, 2007b, track 1) from his 2007 album, EB3-Vol. 1 (Eubanks, 2007a). On this song, he 
created layer upon layer of his own accompaniment so that, by the time the track ramped up, it 
felt as if an entire band was playing along with him during his solo. 
Eubanks would use a microphone to send his acoustic sound through effects (National 
Public Radio, 2015). Though this type of setup can work well in a controlled environment (e.g., a 
soundproof studio), a performer can run into issues during a live performance if multiple 
performers are playing at very high volumes (i.e., noise can “bleed” into the microphone and 
create unintended sound effects; Levin, 2017). In addition, if a performer is playing in a quieter 
                                               
5 According to Beetem Acker (2016), distortion and overdrive effects units “clip” the audio signal wave, flattening 
the peaks and then adding the result back to the original signal with inharmonic overtones.  
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room, such as a small jazz club, and they want to eliminate an acoustic sound completely, this 
becomes problematic (Levin, 2017). 
Summary 
This chapter discussed (a) a few of the important technological innovations brass players 
have had at their disposal and (b) some of the musicians who inspired me to look at the trombone 
differently, explore ways to fill some of the gaps, and address hindrances to performing with 
electronics. The next chapter will provide an in-depth timeline of my exploration and the 
incorporation of electronics in my own trombone playing and describe how the InfiniSphere was 
developed and ultimately manufactured. 
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CHAPTER 3: THE DEVELOPMENT OF THE INFINISPHERE 
 
Fall 2015: First Developments 
The idea of creating a new trombone made specifically for using electronics began in the 
fall of 2015. Although I was not fully in the mindset of creating a trombone specifically for 
electronics, I was beginning to explore electronics with the trombone. That fall, I formed a group 
called Stream of Consciousness with David Fletcher on acoustic trombone, Dimitrije Vasiljević 
on keyboard/electronics, and myself on trombone and electronics. I had considered performing 
with microphone and electronics, but my acoustic sound would be heard in live performance 
environments. Since David Fletcher was already our acoustic trombonist, I felt I should not 
overlap the acoustic timbres with my sound and chose to instead create a completely different 
sound palette with my use of electronics. I felt my role in the group was to create textures and 
ambiance while allowing the acoustic sounds of David to be the most prominent voice. I called 
our type of music “Sound Sculptures,” and what we created could be looked at in terms of a 3-
dimensional grid: (a) there was the “base” or rhythm aspect provided by the electronics Dimitrije 
created with his sampling of beats (the x-axis), (b) there was the “height” provided by David 
who played the melodic part on the acoustic trombone (the y-axis), (c) and my part created a 
sense of “depth” through melodic textures from which the other players could interact with in the 
music (the z-axis). 
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To create a purely textural component in the music, it became necessary to completely 
remove the acoustic trombone sound and allow the electronics to guide the sonic palette.6 The 
straightforward solution was to use a powered practice mute that could be readily amplified. 
There were two obvious choices for mutes that served this purpose: (a) the Yamaha Silent Brass 
system and (b) the e-Brass system. Each has its own idiosyncrasies for which the player has to 
make concessions and ultimately choose which one would function best without too much 
intrusion. The Yamaha Silent Brass system (see Figures 1 and 2) employs a plastic cone-shaped 
mute with neoprene around the base. The neoprene dampens the acoustic sound but allows the 
breath from the player to flow through the mute, minimizing the obstruction of air flow. This 
design diminishes the volume of air the operator feels pushing back against the embouchure so 
the amount of disturbance is limited.7 The more free-flowing the mute, the closer it recreates an 
open or unmuted instrument, providing the player the closest feel to the natural instrument.  
The Yamaha Silent Brass system requires a separate unit to amplify the sound. The 
function of the unit is to (a) allow the performer to practice acoustically almost inaudibly, (b) 
amplify the resultant sound, and (c) make use of headphones to better hear the natural sound of 
the instrument, which allows someone to practice their instrument in a location where they will 
not be heard by others, such as a hotel room or apartment. However, the amplified sound can 
also be plugged into a digital or analog guitar pedal that is plugged into an amplifier or speaker 
system to create electronic sounds with the acoustic instrument. Yamaha calls this tiny amplifier 
                                               
6 Sonic palette can be defined as “The characteristic range of tonal or instrumental colour in a particular musical 
piece or genre, or a particular composer’s work; (also, and in earliest use) the range of sounds which can be 
produced by a particular musical instrument” (Sonic Palette, n.d., para. 1). 
7 Merriam-Webster dictionary defines embouchure as, “the position and use of the lips, tongue, and teeth in playing 
a wind instrument” (Embouchure, n.d., para. 1).  
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unit “Personal Studio” (see Figure 3) and states it “lets you hear your own playing at the volume 
you are accustomed to, to prevent any over-blowing” (Yamaha Corporation, n.d.b, para. 1). 
 
Figure 1. Yamaha Silent Brass Mute for trombone. June 6, 2020. 
 
 
Figure 2. Yamaha Silent Brass Mute inside of a trombone. September 26, 2016. 
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Figure 3. Yamaha Silent Brass Personal Studio. June 6, 2020. 
 
This system provides the most naturally feeling mute and allows the player to focus on 
playing rather than drastically adjusting to backpressure concerns. In addition, the mute itself is 
lightweight, therefore the added mass to the end of the bell flair is minimal, allowing for only 
small balance point adjustments in the hand holding the instrument.8 The mute also performs 
without having to make tuning adjustments through the overtone series.9 Not having to make 
                                               
8 Adding weight to the bell flair or the tuning slide on a trombone can shift the balance point and create stress for the 
hand holding the trombone. This added stress can cause long-term damage to the player’s hand (Yeo, n.d.b) 
9 The overtone series is better defined by the harmonic series. According to Baines and Borwick (2011), the 
harmonic series can be defined as “A series of frequencies that underlies music in many ways and features in the 
playing technique of stringed and wind instruments. The series 1, 1/2, 1/3, 1/4, etc. is musically represented in the 
divisions of the length of a string or, in wind instruments, of an air column. The corresponding frequency-values 
(and therefore the musical pitch) follow a reciprocal series 1, 2, 3, 4, etc. since twice the wavelength corresponds to 
half the frequency, and so on” (para. 1–2).  
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adjustments allows the player to continue to play the way they are used to executing on their 
instrument rather than relearning a set of overtone tuning tendencies.10 
 Although the Yamaha Silent Brass system played most closely to the unmuted trombone, 
an issue occurred with the connectors. The mute I owned was not able to hold up to the rigors of 
constant use (i.e., there was a one-eighth-inch connector in the mute that became loose with 
constant use). I explored inserting a quarter-inch connector into the unit as they tend to be better 
suited to consistent use, but that would have potentially destroyed the mute, so this was deemed 
an unacceptable risk.  
During a performance, the connection in the mute stopped working, which forced me to 
perform with the open trombone without electronics. I realized I had two options: (a) obtain 
multiple backup mutes, which would have been very costly; or (b) look to another system. 
The next system I explored was the e-Brass system (see Figure 4). Developed in 2001, 
the e-Brass system removed the separate amplification pack needed by the Yamaha Silent Brass 
system and incorporated it into the mute itself (Best Brass Corporation, n.d.). The mute was a bit 
heavier than the Yamaha Silent Brass system, but not enough to create problems with balancing 
the instrument. With the e-Brass system, the player only needed to plug the mute directly into the 
pedal system, which created fewer contact points and feasibly less room for mechanical errors. 
 The e-Brass system streamlined the process of getting sound to the electronics and 
seemed to be the easiest solution. However, the mute I purchased had tuning problems 
throughout the overtone series. Instead of playing the instrument with the tuning tendencies I 
was used to, I had to relearn the overtone series, which was not a suitable option.  
                                               
10 The “in tune” overtone series were important when developing the InfiniSphere. 
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Figure 4. e-Brass trombone mute. June 6, 2020. 
 
In considering the design concepts and performance nuances of these two mutes, I 
determined there were a number of needs to be tackled for performing with electronics: 
• The need for convenience with the least amount of connection points that would 
allow for quicker setup time on stage, resulting in ease of use; 
• The need for “road-worthiness” (i.e., the ability to stand up to the rigors of daily use 
and reliability for performance on stage); 
• The need for a straightforward backup system so the player could hurriedly make 
modifications in case of malfunction without being required to carry supplementary 
parts; 
• The need for the mute to play in tune throughout the harmonic series, which would 
permit an instrumentalist to not have to make unusual tuning corrections while 
playing; and  
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• The need to be able to inhibit the acoustic sound fully. This was more of an individual 
requirement. I sought to have the capability to affect the acoustic sound wholly and I 
wanted to eliminate as much of the natural sound of the trombone as possible. I also 
suspected the more I could control the acoustic sound, the better I could limit 
concerns with microphone feedback. 
July 2017: Partnering with Best American Craftsman 
 After performing regularly with the Yamaha Silent Brass system and dealing with the 
issues mentioned, I decided to take a look at how I could solve these issues. I discussed the 
design of the trombone and what would and would not be needed with David Fletcher. David 
noticed the bell flair on a trombone was used to project the acoustic sound; however, if I was 
using an amplifier, was the bell needed? This idea paralleled a growing trend in the trombone 
world: removable screw rim bells. For a close-up of a trombone and how it attaches with a screw 
bell (see Figure 5).  
Removable bell flairs have been used on instruments like the French horn for decades and 
allow an instrument to be packed into a smaller case, enabling easier transportation (Yamaha 
Corporation, n.d.a). As airplane travel became more difficult with a trombone because of its 
shape and size, musicians looked to innovative solutions. As early as the 1970s, trombonist Alan 
Raph cut the bell of his bass trombone for easier transport (J. Pugh, personal communication, 
June 8, 2020). By removing the trombone bell and placing it flat in a case, one could 
significantly reduce the height of the case, resulting in a smaller overall footprint (Guion, 2010).  
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Figure 5. Closeup of screw rim. Detail of a cut trombone bell showing reinforcement sleeve and 
where it attaches with a screw rim. July 14, 2018. 
 
If the bell flair could be removed and replaced with either a cap or a sphere at the end of 
the trombone, the acoustic sound would also be removed and a more permanent fixture could 
replace the removable mute. Also, since many manufactures were already creating these 
removable bell flairs, I predicted this would be an easy endeavor and possibly marketable. I 
reached out to several companies. Most were not interested in the production or stated they did 
not have the tools to create an instrument; however, one person was very interested in working 
with me: Mike Corrigan, the owner of Best American Craftsman (BAC) in Kansas City, 
Missouri. Mike had worked on my trombone in the past and I was excited to continue this 
relationship with him. 
In the beginning stages of development, we considered using a round, flat cap that would 
go in the throat of the trombone for the bell to simply screw on to secure the cap. I discussed the 
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initial development with my private teacher at the time, Jim Pugh, and he suggested slits in the 
edges of the cap so the air would be undisturbed as it left the instrument. The concept was, the 
air would leave the bell in a column, and if you simply placed a hole in the middle, the air would 
have to funnel through that hole, creating disturbance and, possibly, more backpressure.  
When the team at BAC looked at the drawing (see Figures 6 and 7), they decided this 
would be too hard to accomplish. The bell would not completely “seal” onto the bell flair, which 
would leave a gap that could create unnecessary vibrations between the bell and the instrument. I 
then suggested an easily removable ball or sphere be put on the end of the instrument to replace 
the bell flair, and Mike agreed to pursue the idea. 
A decision needed to be made on how to amplify the sound of the instrument and how to 
send that sound to electronics. One possible solution was to use a contact microphone, which 
would need to be put in the bell and connected to the electronics of the performer’s choosing.11  
However, when warm air is moving through a trombone bell, condensation can occur and 
potentially create reliability problems with the microphone and other electronics. In addition, 
when listening to recordings of other instruments using pickup microphones, I did not feel they 
accurately depicted the acoustic sound of the instrument. This detail was critical as it was 
imperative to recreate the sound of the instrument as clearly and accurately as possible so a 
player could still perform with an acoustic sound coming through a preferred amplification 
system. 
                                               
11 A contact microphone is described as “a microphone designed to be used in contact with the source of sound or 
with a resonating or conducting surface” (Contact Microphone, n.d. para.1). 
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Figure 6. Illustration of cap for the bell. The drawing is the front view of the cap. The thin, round 
cap would be placed in the throat of the bell and cover the diameter of the throat to cut off 
airflow. The air would escape from slits at the top and bottom. September 27, 2017. 
 
 
Figure 7. Model of the cap inside the throat of the trombone. June 28, 2020. 
 
I researched several companies and found a small one based in Australia called 
PiezoBarrel. PiezoBarrel was started by Stephen Francis who originally created an amplification 
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system for woodwind instruments (PiezoBarrel, n.d.). A piezo pickup12 is drilled into the 
mouthpiece and then plugged into an amplification system (see Figure 8). One benefit of this 
model is, the pickup could be unscrewed and removed so the player could play the instrument 
without amplification (see Figure 9). This was different from systems in the past where the 
pickup was permanently attached to the instrument (e.g., Barcus Berry pickups). Another benefit 
of the removable pickup is, a player can change the accentuations of the frequencies by using 
different pickups (see Figure 10). For example, if a player was performing a piece focused on 
high frequencies, they could use a specific pickup to accentuate those frequencies.  
 
Figure 8. PiezoBarrel pickup attached to trombone mouthpiece. June 6, 2020.  
                                               
12 Sam Beattle (2019) of Andersons Music Co. states, the “Piezo is short for piezoelectric, referring to the generation 
of a voltage by detecting variations in pressure (in this case, vibration)” (para. 3). 
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Figure 9. Trombone mouthpiece with PiezoBarrel pickup removed. June 6, 2020. 
 
 
Figure 10. Two PiezoBarrel pickups. Note the different colored tops. Each one accentuates 
different harmonic frequencies. June 6, 2020. 
 
 I reached out to Stephen Francis and asked him about the availability of his pickups for 
the trombone. Stephen stated he had been using pickups on trumpets for a while with positive 
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reviews and that he had just started using them on trombones. He sent me two different options 
to review. The pickup came with a long cable typically used for a guitar that plugs directly into a 
guitar pedal, amplifier, or a similar system. This design was very user friendly because it did not 
require a separate system to create sounds. I also knew it could be plugged directly into a 
wireless guitar system, thus eliminating long cables.  
 Rather than using a system to amplify the sound in the bell, I had a system in the 
mouthpiece that was removable and robust. Moreover, it would allow me to customize the tone I 
wanted by selecting the appropriate PiezoBarrel pickup. 
November 2017: Creating the Sphere 
In November 2017, I received an email from Mike Corrigan stating the sphere had been 
completed and that I needed to decide how I wanted it to attach to the instrument. One option 
was to have the sphere be standalone (see Figure 11) and the other option was to have it attach to 
the bell flair (see Figure 12).  
 




Figure 12. Prototype with attached sphere. November 22, 2017. 
 
I decided to go with the standalone sphere. This decision was primarily influenced by the 
prospects of marketing the product. This product was going to be very different than anything 
that had been produced for the trombone before; therefore, I wanted to completely set the 
product apart from what people had seen—aesthetically—from the trombone.  
To make the instrument more capable and easier to play on stage, I wanted to use a 
wireless pickup system. A wireless pickup system would allow a player to move about on stage 
and eliminate the need for a long cord from the PiezoBarrel pickup to the guitar pedals. 
Additionally, there had been times when I accidentally stepped on the thin wire and was 
disconnected from the system. Though it was easy to plug the cord back into the system when 
this occurred, I wanted the freedom to move about without worrying about the cord.  
The system I chose was the Shure GLXD16 Wireless Guitar Pedal System (see Figure 
13). I chose this system for two reasons: (a) Shure was a reputable company in the music 
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industry and I knew that if I had an issue, most sound professionals had knowledge of working 
with Shure products; and (b) the receiver was smaller than other wireless receivers (i.e., the size 
of a small guitar pedal that could fit easily onto a board typically used for guitar pedals), which 
would allow for a smaller overall footprint and greater ease when moving equipment. 
 
Figure 13. Pedalboard. My pedalboard with Shure wireless pedal located at the top right of the 
pedalboard. Also, note PiezoBarrel plugged into wireless pack attached to InfiniSphere. February 
29, 2020. 
 
The Shure system allows a player to plug their PiezoBarrel pickup into a unit that looks 
like a small battery pack placed near the performer (see Figure 13). It takes the acoustic sound 
and transfers it into an electrical signal. The signal is then sent to a receiver via radio frequencies 
through amplification to make sound. For guitar players, the pack is usually attached to a 
performer’s body in some way (i.e., either on a belt clip or on the guitar strap).  
Kevin Stiles, one of the engineers at BAC working on the InfiniSphere project, asked 
how I wanted to affix the pack to the trombone. Since any type of temporary enclosure could 
result in failure during a performance, I believed it should be affixed in a semi-permanent way 
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and BAC created a hand-hammered brass enclosure that was soldered to the trombone, including 
a strap to hold the pack in place (see Figure 14). This affixation served two critical points: (a) the 
wireless pack was now semi-permanently attached, allowing for ease of use while setting up for 
performance; and (b) the location of the pack served as a balance point on the horn that allowed 
for optimal weight distribution and minimizing problems with the hand holding the instrument. 
 
Figure 14. Hand-hammered brass wireless pack enclosure soldered to trombone. November 29, 
2017. 
 
The sphere was the key to the instrument being a truly electroacoustic trombone and we 
knew we needed to figure out how to build that piece of the puzzle effectively. Mike Corrigan 
decided to order two spheres in case we discovered flaws in the design. This decision was 
crucial, as the first iteration of the sphere had many issues. I asked the team at BAC to build 
something close to the original design of the cap where the slits would be at the top and bottom 
to allow the air escape without interruption (see Figure 6). BAC periodically sent me videos of 
some of the team members playing the horn; however, the sound seemed overly muted and the 
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players had to work very hard to make it sound. The team continued to work on the project for 
some months before I decided to drive to the facility in Kansas City and play the horn myself.  
December 18, 2017: Breakthrough 
 The decision to visit the facility to work with the team in-person was crucial. It was clear 
to me what the instrument needed to do, but I did not have the technical ability to build the 
instrument. BAC had the technical knowledge and the tools to create nearly anything a player 
could conceive. On December 18, 2017, I traveled to the facility in Kansas City with a few 
practice mutes to test them against the sphere. I also brought an amplifier and several guitar 
pedals to see if the sphere could produce the sounds I had been imagining. The team brought me 
into their large brick showroom so I could experience the full resonance of the horn. It was 
immediately evident there was a serious problem. While the acoustic sound was dampened quite 
a bit, which was what we had conceived, the backpressure from the air not escaping properly 
created an issue when trying to play the instrument. The air pushing back against my 
embouchure created so much turbulence it was difficult to hold a pitch for any length of time or 
keep that pitch in tune. In addition, there were missing notes in the overtone series and many of 
the notes were considerably out of tune, creating drastic changes in slide positions to play the 
instrument in tune. It was unacceptable and the problem had to be solved. 
I examined several of my practice mutes to see if there was a common design we could 
use. For a couple of the mutes, it was not clear exactly how the air escaped, so I focused on the 
mutes that had the most visible design cues. A few of the mutes had a small hole in the center, so 
we started by drilling a hole in the center of the sphere (see Figure 15). This technique seemed to 
work much better than the original sphere we used, but the instrument still had issues keeping the 
pitch steady. Other mutes had holes on the side, so we drilled two small holes on the side of the 
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sphere to vent the air even more, which improved backpressure but not pitch. I then went back to 
the mutes again and noticed one of them was translucent, which revealed a long stem emanating 
from the hole in the center of the mute that went up about halfway from bottom to the top (see 
Figure 16). I asked if this could be done and although it could be completed on the sphere, it was 
a gamble because if it did not work, there was a possibility we could irreparably damage the 
sphere and have to start from scratch. 
 
Figure 15. InfiniSphere with hole in center. June 6, 2020. 
 
 
Figure 16. Interior of a practice mute with stem emanating from the center. June 6, 2020.  
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Darell Wilson, one of the repair technicians at BAC, helped me install the stem. We 
chose one that went about halfway up the sphere and he soldered it inside the mute. I went back 
to play the new version and it was what I was looking for: It had plenty of airflow through the 
mute so there was not too much back pressure, it played in tune throughout the entire range of 
the instrument, and it noticeably deadened the acoustic sound. Moreover, we found that covering 
either of the holes on the side of the sphere allowed the player to customize the amount of 
backpressure without sacrificing pitch.  
March 2018: Final Touches 
During the months that followed the visit to BAC, I discussed plans to finish the product 
with Kevin Stiles, who was now heading the project at the time. I told Kevin I wanted to have 
the instrument professionally painted and we discussed various options. A brass instrument is 
usually finished with a fine layer of lacquer that helps protect the instrument and allows the brass 
to resonate as much as possible to project sound (Silver and Brass Music Shop, n.d.), which is 
generally desirable for an instrumentalist playing in a performance hall. When an instrument is 
painted, the layers of paint can deaden the vibration of the instrument and reduce its capacity for 
sound projection. Because my instrument would be using amplification, I was not concerned 
about the acoustic projection of the instrument. I also wanted to set the instrument apart from 
what was typically available on the market and appeal to consumers through an exotic visual 
aesthetic. 
Fortunately, Kevin Stiles’ brother worked in the automotive paint industry and devised a 
color scheme for the instrument that was very different than anything we had seen before. The 
color was a deep purple that would appear green under certain lighting conditions (see Figures 
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17-19). An airbrush artist created a scene that represented space, which was harmonious with the 
theme evoked by the InfiniSphere’s name, and would look impressive under stage lighting.13 
  
Figure 17. Painted InfiniSphere trombone with bell attached and painted. March 17, 2018 
                                               
13 InfiniSphere is an amalgamation of two words: infinite and sphere. Infinite was chosen because, when you are 
playing the instrument, there is no acoustic sound, so the player is creating an infinite loop of air from their body to 
the horn and back again. The sphere references the sphere at the end of the bell and hints to the concept of the 
“Music of the Spheres,” defined as “an ethereal harmony thought by the Pythagoreans to be produced by the 




Figure 18. InfiniSphere trombone with attached acoustic trombone bell. July 14, 2018 
 
 
Figure 19. InfiniSphere trombone with attached sphere. July 14, 2018.  
 
I now had an instrument that could be used in a variety of different musical situations and 
pushed the boundaries of what could be accomplished on the trombone. In addition, there were 
backup solutions for common problems that might occur. For example, because of the semi-
permanent wireless system, the instrument could be played through a wide variety of devices, 
including guitar pedals and other electronic systems. If the wireless system failed for any reason, 
the instrument could be disconnected from the wireless system and the PiezoBarrel pickup could 
be plugged directly into the system with a wire. While the wired system restricts performer 
movement, the system would still function properly. If, for any reason, that system failed, the 
player would retain the freedom to remove the sphere and attach the trombone bell to perform 
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acoustically. These features gave the horn the ability to operate within different performance 
situations and offered the performer great flexibility. The question then became, “How does the 
instrument play and is it different from a conventional trombone?”  
Summary 
 While there were many impediments to creating the instrument, with the help of BAC, 
this version of the InfiniSphere is an effective and robust instrument for using electronics with 
the trombone. Past ideas and developments were discussed in Chapter 1 and served as the 
foundation for developing a new way of applying electronic effects to the trombone. This chapter 
presented a concise timeline for the development and fabrication of the InfiniSphere. Chapter 4 
presents pedagogical models for the trombone and discusses whether new practice ideas need to 
be developed.  
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CHAPTER 4: DIFFERENCES IN PEDAGOGICAL APPROACH  
 
 Although the InfiniSphere acts in many ways like an acoustic trombone, some differences 
force the player to adjust their performing style. In this chapter, I will address those differences 
and recommend exercises that should be used to navigate those variances. 
Performance Differences With Acoustic Trombone and InfiniSphere 
 The InfiniSphere was built to create an efficient and convenient instrument. If a player 
did not want to use the sphere or if they needed to perform using only the acoustic sound, they 
could attach the bell to the screw rim and play the instrument like any other trombone. While 
paint somewhat affects the ability of the instrument to project, it is still an effective acoustic 
trombone. 
 Playing with the sphere is a different experience than playing acoustically, but BAC and I 
worked to keep the changes minimal. The first challenge was, the instrument played almost a 
semitone sharp. To correct this, a player needs to pull the tuning slide out quite a bit; but once 
they do, the instrument plays very well in tune throughout the overtone series. The most 
significant difference between playing with the sphere and playing acoustically is the 
backpressure the player feels. However, the sensation could be equated to playing on a very 
open-feeling practice mute. When a brass player uses a practice mute, they need to change how 
they play against the mute, which is also true of the sphere. The musician is required to narrow 
the air stream (or narrow the size of the embouchure aperture) and be more conservative with the 
amount of air blown through the horn to play efficiently on the sphere. This method is unlike 
playing acoustically, where a player needs to have plenty of air moving through the horn to 
generate a sound that will carry through a performance hall. In contrast to an acoustic trombone, 
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a player does not have to be as concerned with volume because of the electronic amplification. 
This situation is similar to one involving an electric guitar; a player simply uses their volume 
knob to increase volume, rather than picking harder.  
Choosing an Amplifier 
 Players are advised to practice through some type of amplifier so they can hear and 
achieve their preferred sound. One suggestion is to visit music shops that have a variety of 
different amplifiers (i.e., in addition to guitar amplifiers). For example, there are amplifiers for 
bass guitars, acoustic guitars, keyboards, powered speakers, etc. Figuring out which amplifier 
produces the best tone quality is imperative, and is similar to exploring different acoustic 
instruments to identify enjoyable qualities and limitations. Fortunately, the musician can always 
purchase additional amplifiers as tastes change or to obtain an ideal sound concept for different 
performances.14 Personally, I have had success with Quilter amplifiers for performing (see 
Figure 20). They have a small form factor that makes them easy to transport, and they have 
flexible equalization controls and spectrum adjustments, which allows a musician to quickly 
change frequencies they want to accentuate and offering more tonal color control. 
For practice purposes, I use a Blackstar Super Fly practice amplifier (see Figure 21). 
While its volume is somewhat limited, it has Bluetooth capabilities that allow a musician to play 
along with music. This feature and the fact the amplifier fits easily inside a backpack makes it a 
very portable and effective practice tool. 
                                               
14 Some guitar and bass players experiment with mixing the tones of different amplifiers at the same time to create 
even more depth to their sound (Muscato, 2016).  
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Figure 20. Quilter 101 amplifier. June 28, 2020. 
 
  




Once a player has chosen an amplifier for their desired sound, they will need to choose 
exercises to extend their technique best. Fortunately, since the InfiniSphere plays like an acoustic 
trombone, a player can pull exercises from a well-thought-out acoustic trombone routine and 
make slight adjustments to accommodate the sphere. The first exercise I employ uses long tones. 
I try to play as softly as possible and still achieve a sound that is pleasing to the ear. As 
previously discussed, I focus a narrow stream to retain a pleasing tone by decreasing the aperture 
size of the embouchure and decreasing the amount of airflow. To me, a good tone has a 
controlled airstream without a nasal quality (i.e., where the teeth are too close together or the 
embouchure is not vibrating efficiently and the sound lacks some of the bottom overtones). One 
of the best exercises to practice and achieve this sound quality is one with which many trombone 
players are familiar: the Emory Remington long tone exercise (see Figure 22; Hunsberger, 1980).  
 
Figure 22. Sustained Long Tones-Tuning from Hunsberger (1980).  
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When performed slowly (I recommend a tempo that is slower than prescribed, such as 72 beats 
per minute), the Sustained Long Tones-Tuning warm-up exercise (Hunsberger, 1980) allows the 
player to listen to their sound and ensure they are achieving the tone they want to capture. 
 Many brass players dislike the feeling of a practice mute because it creates backpressure 
against the embouchure. This feeling is different from playing an open or unmuted instrument, 
and some players feel backpressure can cause problems when performing. However, to mitigate 
this, the player could approach playing the InfiniSphere “like a double” (J. Pugh, personal 
communication, September 19, 2018). It is common that trombonists need to learn how to play 
more than one type of trombone, including valve instruments. It is not uncommon for a 
trombonist to know how to play alto, tenor, and bass trombone, euphonium, and tuba (Yeo, 
n.d.a.). Each instrument, though similar in nature, has varying qualities for which the musician 
has to adjust. The InfiniSphere can be viewed as another type of trombone for which adjustments 
need to be made. Moreover, rather than consider backpressure a negative attribute, a player could 
use this quality to their advantage. 
 One significant advantage of having additional backpressure is the speed at which a 
player can execute flexibility exercises on the instrument. Flexibility is paramount to creating 
efficiency on the trombone and this added backpressure can aid in facilitating additional speed. 
Performing exercises familiar to the trombone player is one of the best ways to achieve agility. 
The exercise in Figure 23 is from Hunsberger’s (1980) warm-up book and is excellent for 
developing speed. A player can start slowly (i.e., eighth note at 92 beats per minute) and 
gradually speed up over time. As the player accelerates, the focus should remain on keeping the 
air stream narrow and trying to visualize gliding on the top of the notes rather than experiencing 
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the feeling of sitting in the middle of each note. In such an instance, the added backpressure can 
be most helpful. 
 
Figure 23. Ex. 41 (Hunsberger, 1980). 
 
Continued Practice 
 It is worthwhile to discuss how I apply these techniques to continued practice throughout 
the day. The InfiniSphere is still a trombone and all of the typical repertoire for the acoustic 
trombone can be applied to the InfiniSphere. For instance, it is common for a student to use the 
book, Melodious Etudes for Trombone by Joannes Rochut (1928), an excellent method book to 
develop skills such as lyrical playing, slurring on the trombone, and breath control for longer 
phrases. This book is also useful for improving efficiency by narrowing the air stream on the 
InfiniSphere, and developing the ability to play longer musical phrases.  
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  When playing the acoustic trombone, I often think of creating a very open aperture and 
blowing plenty of air through a phrase to create the sound I want. However, this open aperture 
and greater airflow will create issues when playing the InfiniSphere. The added airflow coupled 
with the additional backpressure creates turbulence against the embouchure and leads to issues 
such as a shaky sound and inaccuracy while playing. Visualization exercises are helpful in 
mitigating these problems. I visualize the closing of a camera lens and apply this visualization to 
my aperture. I imagine closing the aperture, but not so much that I cannot capture the picture. 
There will be a point at which the aperture of the embouchure becomes too closed and you either 
cannot control the pitch or you lose the sound completely. To find this point where you lose 
sound, I find it useful to work on slow, lyrical passages, such as those in Rochut (1928). 
The Importance of Experimenting With Electronics During Practice 
The InfiniSphere was made to be played with effects, so it is imperative to incorporate 
electronic devices into the warm-up routine. Before using these effects, it is important to identify 
the sounds one likes to see if there are electronic effects that can be used to recreate them. A 
player should consider listening to a wide variety of instruments that use electronics and finding 
qualities to replicate. For instance, the prolific guitarist, Adrian Belew, has been known to use 
many different effects. One sound that intrigued me was when he and Robert Fripp (guitar) used 
a delay effect for a melody on the song, “Frame by Frame” (King Crimson, 1981b, track A2), 
from the King Crimson (1981a) album, Discipline.15  One of the melodies closely emulates the 
                                               
15 Delay is an effect that “projects overlapping signals – i.e., a sound played directly, that same sound delayed by a 
small number of milliseconds, and that sound again some several milliseconds later” (Gilbert and Kernfeld, 2003, p. 
1). Additionally, “the delay can range to as much as several seconds, and the reproduced signal may be layered upon 
itself numerous times by means of a feedback circuit” (Gilbert and Kernfeld, 2003, p. 1). 
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flexibility study previously discussed (see Figure 23). Therefore, I began to experiment with 
using a delay pedal during flexibility studies to not only understand what could be done with the 
delay effect, but to add an interesting palette to my sound. I set up the delay to repeat three times 
so I could hear the delay for a moment. Then, I set the delay time to the beats per minute for the 
exercise, so the notes would cascade in time with the exercise and so it would sound like I was 
playing with multiple people.  
Playing exercises from Rochut (1928) provides a great opportunity to explore electronics 
in daily practice. Long, lyrical passages provide plenty of opportunities to experiment with 
effects. I like to imagine playing in large halls and the sound that would create. It is hard to 
create that sound acoustically in a small practice room; however, pedals, such as reverb, can 
create an echo a performer would hear in a large hall, thus allowing them to better visualize  
playing in a large hall. This is just a small grouping of the infinite possibilities of electronic 
effects a musician could add to their repertoire, particularly when practicing. 
An electroacoustic instrument is usually enlarged to include a pedal board where the 
various effect boxes and pedals are housed.  Often overlooked is the necessity of practicing this 
additional part of the instrument.. Each pedal has its own set of buttons to work, and, as a 
performer, there is a need to be able to quickly and accurately hit the buttons with your foot. 
Though this may sound trivial, hitting the correct button at the correct time equates to coming in 
at the correct time in a piece of music. A player has to decide which foot they want to use and, 
depending on how many pedals are being used, if both feet are required. To perfect timing, it is 
best to use it with a looping pedal. A looping pedal will record a section and repeat that section 
as many times as needed. To practice when to hit the button, the musician simply needs to create 
a musical idea that is musically in-time. One example would be to create a melody or bass line 
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that is two bars in length, around 72 beats per minute. A slow pattern can help a player easily 
hear when to start a new melodic idea. Create a new pattern to layer on top of the original 
melodic idea, but is the same two-bar length. When layering the new section, it needs to be 
exactly in time for it to work with the original musical idea. This will not only help a player’s 
timing as it pertains to hitting the button, but also their sense of rhythm.  
If a player has several pedals, it may be necessary to use both feet to reach all of buttons. 
If asked to do intricate performances where several pedals need to be used, I find it more 
comfortable to sit in a chair than stand, so I can easily access the pedals with both feet and 
without having to worry about balancing while standing. This seated position needs to be 
practiced as well to get a feel for where the pedals are and create muscle memory in the feet. 
Developing musical memory can be done by practicing exercises slowly and creating patterns for 
hitting the pedals. For instance, a player can practice changing pedals every four bars from the 
exercise in Figure 22. For every four bars of music, a player would write which pedal they would 
switch to so that each move is calculated. In the beginning, a player will need to start by looking 
at the pedal with which they are preparing to turn on with their foot to develop the muscle 
memory needed. A player must use a metronome to ensure they are hitting the pedal in time with 
the exercise. As the player becomes more comfortable with where they have placed their pedals, 
they can begin to switch pedals using faster exercises until switching between pedals becomes 
smooth, accurate, and musically in time.  
Summary 
As the InfiniSphere continues to develop, I will build upon the repertoire used for 
practicing and performing. At this time, there are no warm-up routines for the trombone that 
address using electronic effects. Guitarists and bass players use effects quite a bit in their own 
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warm-ups, and so I plan to rely on their musical examples to create a new practice method for 
new InfiniSphere players.  
In this chapter, I discussed the differences in playing the acoustic trombone versus 
playing with the InfiniSphere. I also examined the importance of choosing specific amplification 
devices for the instrument. I reviewed exercises pertinent to the acoustic trombone and discussed 
how they could be adjusted and made effective for use with the InfiniSphere. I also discussed the 
importance of experimenting with electronic effects, as this is a core concept of the InfiniSphere. 
The final chapter explores future developments for the InfiniSphere and its inclusion in musical 
genres. 
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CHAPTER 5: FUTURE DEVELOPMENTS 
 
Considerations for Inclusion With Various Musical Ensembles 
From the initial concept of the InfiniSphere, I understood it was a prototype that would 
require multiple iterations to produce something that would withstand long-term use. However, 
this first version has proven to not only be roadworthy but it has expanded my thoughts on what 
could be realistically accomplished on trombone. For example, there was an initial concern about 
how the instrument would fit into a traditional funk or rock horn section; however, the 
InfiniSphere performs well in a horn section, and the ability to embellish musical ideas and add 
tonal colors through the use of processing effects brings a refreshingly different musical 
perspective to the section. 
I have also been very pleased with how the InfiniSphere can be applied to a jazz setting. 
For example, I performed the third trombone part in a traditional big band setting during a 
colleague’s doctoral recital. In addition to performing in the trombone section, I also played a 
solo using my effects. I was able to attach the acoustic bell while playing my section parts, and 
when it was time to solo, I simply unscrewed my acoustic bell, attached the sphere, and turned 
on my wireless adapter to perform using electronics. The InfiniSphere proved to be effective and 
efficient during the performance. I will continue to explore these performing possibilities and 
opportunities for broader tonalities, like having an entire trombone (and possibly trumpet) 
section using electronic effects.  
New Instrument Possibilities 
As of May 2020, an InfiniSphere bell has been created for the trumpet. While any 
instrument with a removable flared bell could use the InfiniSphere (i.e., because of the smaller 
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size of the bell), it would be easiest to first create a trumpet bell. Best American Craftsman was 
able to create a working model for the trumpet, and the individual using the instrument has been 
happy with the results. The next phase will be to create a model that will be cost effective for 
consumers.  
Future Considerations for Effectiveness and Accessibility 
There are several pieces that need to be purchased to make the InfiniSphere work. I plan 
to explore cost-saving measures to create a product that is long-lasting, robust, and accessible for 
the average consumer. For example, the sphere is currently made of copper and there could be 
opportunities with 3-D printing to create a plastic sphere, which would allow for color variations 
effective for stage performance and for broadening audience appeal. 
The PiezoBarrel is another area for continued development. I will continue to analyze my 
sound to identify the frequencies I prefer with the instrument. As I find those frequencies, I 
would like to explore more PiezoBarrel pickups to accentuate them and limit the use of those that 
are less desirable. For example, an interesting part about the instrument is that it picks up breath 
sounds very well. Although some musicians may want to limit those sounds to accentuate more 
of the acoustic instrument, I would like to continue to accentuate the breath sounds, which set 
this instrument apart from other electronic instruments (e.g., guitars and keyboards). 
There is a vast amount of guitar pedals available to a musician today, which is ideal for 
guitarists who want to use them; however, there is a notable lack of brass-specific pedals. This 
gap is not the fault of pedal manufacturers, as there have been few performers of electronic wind 
instruments. Nonetheless, as more individuals find they can use pedals in their own playing with 
relative ease and want to explore these musical ideas, it becomes desirable to create devices that 
can accentuate the idiosyncrasies of brass instruments in new ways. The InfiniSphere is an 
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excellent platform for pedal makers to consider when exploring the sonic capabilities of brass 
instruments. Additionally, pedal manufacturers could eventually create a wide variety of pedals 
for the broader brass musician community.  
Conclusion 
I have been very pleased with this first version of the InfiniSphere, as it has addressed 
many of the issues I was having regarding the incorporation of electronics into my playing. 
Looking retrospectively at developments and musicians who pushed the boundaries of electronic 
effects, this knowledge was crucially important in the development of the InfiniSphere. As I look 
ahead to the future of the instrument, I am excited for other individuals to use the InfiniSphere to 
express their own musical ideas. I think the possibilities are quite extensive, and I look forward 
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APPENDIX A: IMPORTANT RECORDINGS IN THE FIELD OF BRASS 
INSTRUMENTS WITH ELECTRONICS 
 
 
This supplementary list, Important Recordings in the Field of Brass Instruments with Electronics, 
can be used as a starting point to explore how musicians have incorporated effects into their 
performing. This list does not represent a complete list of recordings with brass instruments and 
electronics.  
 
1. Clark Terry (Trumpet)-It’s What’s Happenin’ (Impulse, 1967) 
2. The Don Ellis Orchestra (Don Ellis, Trumpet)-Electric Bath (Columbia, 1967) 
3. Miles Davis (Trumpet)-Live-Evil (Columbia, 1971) 
4. Urbie Green (Trombone)-Green Power (Project 3 Total Sound, 1971) 
5. Randy Brecker (Trumpet)-The Brecker Brothers Heavy Metal Be-Bop (Arista, 1978) 
6. JJ Johnson (Trombone)-Pinnacles (Milestone, 1980) 
7. Jim Pugh (Trombone)-Crystal Eyes (Pewter Records, 1984) 
8. Third Person (Nicolas Collins, trombone-propelled electronics)-The Bends (Knitting 
Factory Works, 1991) 
9. George E. Lewis (Trombone)-Voyager (Avant, 1993) 
10. Hal Crook (Trombone)-Hero Worship (Ram Records, 1997) 
11. Nicholas Payton (Trumpet)-Sonic Trance (Warner Bros., 2003) 
12. Robin Eubanks (Trombone)-EB3 Live Vol. 1 (RKM Music, 2007) 
13. Sao Paulo Underground (Rob Mazurek, Trumpet)-The Principle of Intrusive 
Relationships (Aesthetics, 2008) 
14. Jon Hassel (Trumpet)-Last Night the Moon Came Dropping Its Clothes in the Street 
(ECM, 2009) 
15. David Felder (Miles Anderson, Trombone)-Boxman (Albany Records, 2009) 
16. Ben Neill (Mutantrumpet)-Nigh Science (Thirsty Ear, 2009) 
 
